PRINCIPLES OF MATHEMATICAL INDUCTION

EXERCISE - 01

CHECK YOUR GRASP

2.

10.

12.

15.

Since product of any r consecutive integers (L[
U1y is divisible by r! and not divisible by r+1!.
So given product of 4 consecutive integers is
divisible by 4! or 24.

Let p(n) = n? + n = n(n + 1) is an odd integer since
the product of two consecutive integers is always
even. So hear principle of induction (JUOJIIOOID)
is not aplicable.
Since x" + y" is divisible (x + y) if n is odd.
Here 2n - 1 is odd ~+ n € N.
Here T = n(n + 1)

S =ZXT, = Zn® + 2Zn® + Zn

nn+1)2n+1) nn+1)
= +2. +

4 6 2

= En(n +1) (n+ 2) (3n + 5)

Let three consecutive natural numbers are n, n+1,
n+2, P(n) = (n)® + (n+1)® + (n+2)3

P(1)=1° + 23 + 3%=36, which is divisible by 2 and
9

P(2) = (2)® + (3)* + (4)® = 99, which is divisible by
9 (not by 2).

Hence P(n) is divisible 9 V n € N.
Let P(n) = 112 + 1221

P(1) = 11% + 12% = 23 133, which is divisible by
133 but not by 113 and 123.

Let p(n) = 342 + 520l

Here P(1) = 3¢ + 53 =93 + 53 =14 61
Which is multiple of 14 but not of 16, 18 and 20.
Let n is a positive integer.

P(n) = n® - n

P(1) = 0, which is divisible by for all n € N

P(2) = 6, which is divisible by 6 (not by 4 and 9)

Lot P n’ n® 2n® n
t - 4+ — 4 -
Pl = 2+ 5 3 105
- 1 1 2 1 )
= — 4+ — 4+ — - — = int
(1) 7 5 3 105 (integer)

2 24(8 2 1) —2 15
=94 —+—+—| _ = i
P(2) 5 105 (integer) etc.

Hence P(n) is an integer.
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n" term of the given series

n+1 1
— 2 :Zn(n—i-l): 1 :(l_ 1)
>nd 1, , nn+1) Ln n+1
Zn(n+1)

eGP )

Let P(n)=7%"-48n -1

P(1) =72 -48.1-1=0,

which is divisible by for all n € N

P(2) = 7* - 48.2 - 1 = 2304,

which is divisible by 2304 not by 25, 26 and 1234.
Let n" term of the series is T, and

S =4+14+30+52+80+114 + -— +T_.(i)
S, = 4+14+30+52 +80+-—+T (i
Subtract (ii) from (i)

0=(4 + 10 + 16 + 22 + 28 + 34 + -—- n terms) —
T

n

T =4+10+ 16 + 22 + ---- n terms

n
25[2 4+ (n-16]=nBn+1)=3n2+n

Let P(n) = 10" + 3.4~2 + ) is divisible by 9
~» neN
P(1) =10 + 343 + A = 202 + A = 207 + (A-5)
Which is divisible by 9 if A = 5

1-a"
T =1+a+a%+ - + gl =
1-a
Sn= ETnz (1_a) [21 _Zan]
= ! [n-(a+a%+a®+ - a")
1-a)
1 |: a(l—a“)} n a(l —a")
= n— -
(1-a) (1-a) 1-a 1 —a)



25. Let P(n) = cosO . cos20 . cos40 ----- cos 2™10 28. Let P(n) 3n+rl < 4gn
2sin® cos0 sin20 P(1) 32 < 42 Wh?Ch ?S false
P(1) = cosO = 25in0 = 2sn0 P(2) 3 <4 which is false
P(3) : 34 <43 which is false
2(2sin0 cos0)cos20 5 4 b
P(2) = cos® cos20 = : P4) 3 <4 which is true
4sin6 33. Let Pn) n® - n
2sin20 cos26 when p = 2
- 4sin0 P(n) = n’ - n
sin40 sin 220 P(1) = 0 which is divisible all neN
= om0 - 27em0 P(2) = 2 which is divisible by 2
s sin P(3) = 6 which is divisible by 2
Clearly. Pla) = sin2"0 Hence P(n) is divisible by 2 when n is greater than 1.
early, Pln) = 2"sin® 35. By Theorem-II
EXERCISE - 02 PREVIOUS YEAR QUESTION
1. SK)y=1+3+5+ ... + (2K -1) =3 + K? n 0 n-1 0 10
Now nA-(n-1)I= - = =Ar
n n 0 n-1 nl
S(1) is not true
4. ©Jnin+1) < Jn+1)n+1)

let S(K) is true then

SK+1)=1+3+5+ ... + (2K - 1)+(2K + 1)

S(K) + (2K + 1)

Hence S(K) = S(K + 1)

2. Since 12+ 2.22 + 32 + 242 + 52 + 2 62 + ----

n(n+1)>
n terms = ——

When n is odd the n term of series will be n? in

this case, (n — 1) is even

so for finding sum of first (n — 1) terms of the series,
we replacing n by (n - 1) in the given formula.

(n—1)n?
2
Hence sum of n terms of the series

So sum of first (n — 1) terms =

(the sum of (n — 1) terms + the n term)
(n—1)n? (n+1)n?
+ —
2 2

A
w3 B -1

3+KZ+2K+1=3+(K+ 1)2

, when n is even

ie. Yynin+1) <n-+1 Vn €N
Hence statement-2 is true.

For n = 2 given result is true.

let it is true for n = K € N, K > 2 then

JKEK+1)+1 KK +1 \/—
= =+JK+1
VK +1 g VK +1 "

(" by statement-2 /n(n +1) <n+1 2\/;<«/n +1)

1
—>JK+1
VK +1

Hence statement-1 is true for every natural number
n> 2.



